Acetylcholinesterase activity in the developing olfactory bulb: a biochemical study on normal maturation and the influence of peripheral and central connections.
In the newborn rat olfactory bulb (OB), the specific activity of acetylcholinesterase (AChE) is about 20% of the adult value. During postnatal development, the specific activity remains unchanged until day 10; a growth spurt of 5X is observed between days 10 and 25, when adult values (90 nmoles ACh/min/mg protein; 6 nmol/min/mg wet wt.) are reached. However, total activity shows continuous increase slowly at first and rapidly between days 10 to 30, reaching a plateau by day 60. Between birth to day 60 total activity increases 65X. To determine the influence of peripheral and central connections on the development of AChE activity in the OB, rats were subjected to unilateral olfactory denervation and/or transection of olfactory peduncle, carried out either neonatally or at day 30; the bulbs were assayed a month later (days 30 and 60 respectively). It was found that in both neonatal and 30-day-old rats, denervation caused a 15% decrease in total activity, while transection led to more than 60% reduction. In the older rats, the reduction due to transection represented the degenerative loss of activity, but in the neonatally transected bulbs the growth of some cholinergic elements continued although very slowly. Between birth to day 30, total AChE activity increased only 12X in completely isolated OB, 25X in transected OB and 40X in denervated OB, compared to 45-50X in control OB. In the transected and isolated bulbs specific activity of AChE was also reduced significantly (25-50% depending on age and operation). These results suggest that while centrifugal fibers are the main source of cholinergic activity in the mature as well as the developing OB, the olfactory nerve and some intrabulbar sources such as cholinergic cells or cholinoceptive membranes also contribute to AChE activity in the OB. These intrinsic sources of AChE activity can persist and even show some growth in the developing olfactory bulb in the absence of the centrifugal fibers and/or the olfactory afferents.